per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internattonal Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) Intematioiial Pateot Classificatioii ^ : 
A61F 2/30, 2/42 



Al 



(ll)Inteniatioiial PublicatioD Number: 

(43) IntCTational Pnblicadon Date: 



WO 91/07931 

13 June 1991 (13.06.91) 



(21) Inteniational AppUcation Number: PCT/SE90/00791 

(22) iDtenatioiial Filing Date: 29 November 1990 (29.1 1.90) 



(30) Priority data: 
8904036-4 



29 November 1989 (29.1 1.89) SE 



(71) Applicant (for all designated States except US): AB VOLVO 

[SE/SE]; S-405 08 GSteboig (SE). 

(72) Inventor; and 
(75) Inventor/Applicant (for US only) : PERSSON, Bengt [SE/ 

SE]; Hjaimvagen 4, S-293 00 OlofstrOm (SE). 

(74) Agents: KIERKEGAARD, Lars-Olov ^ al.; H. Albibns 
Patenfbyrft AB, Box 3137, S-103 62 Stockholm (SE). 



(81) Designated States: AT (European patent), BE (European 
patent), CH (European patent), DE (European patent), 
DK (European patent), ES (European patent), FR (Eu- 
ropean patent), GB (European patent), GR (European 
patent), IT (European patent), JP, LU (European pa- 
tent), NL (European patent), SE (European patent), US. 



Pnbiished 

With international search report 

In English translation (filed in Swedish). 



(SO Tttle: ARTIFICL\L JOINT, ESPECLVLLY FOR ANKLE JOINTS 




(57) Abstract 

Ankle prosthesis with titanium components, comprising a ball (19) and a socket (10), joined to anchoring means (1,2) de- 
signed to be surgically implanted in the tibia and in the talus. Via intermediate connecting elements (5, 12) with dovetail grooves 
(6, 13) arranged perpendicular to eadi other, lateral adjustment is made possible between the ball and the socket 
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Artificial joint, especially for ankle joints 

The present invention relates to a joint proBthesis. 
comprising a ball and a socket, surgically implantable 
anchoring means for the ball and the socket, and connect- 
ing elements by means of which the ball and the socket can 
be fixed to their respective anchoring means. 

Since it was found that titanium is a biocompatible 
material, to which human bone tissue adheres after im- 
plantation in a bone, ankle prostheses, for example, of 
titanium have been developed, in a known ankle prosthesis 
of the type described by way of introduction, anchoring 
means in the form of titanium plates are used, which, in a 
first operation, are inserted and screwed securely to the 
tibia and talus. When the anchoring means after a certain 
period of time have become integrated with the bone, a 
second operation is performed in which the ends of the 
bones are cut off, whereafter the ball and the socket are 
screwed securely to the anchoring means which are inte- 
grated with the bones. Since it is impossible to determine 
ahead of time the exact position of the anchoring means 
after it has become integrated with the bone, the surgeon 
must, at the second operation, either have access to an 
assortment of different joint components to be certain to 
find a ball and a socket which will be correctly aligned 
with each other in view of the positions of the anchoring 
means, or he must be able during the operation to work on 
the components of the joint prosthesis in order to achieve 
a proper fit. This is time consuming and often involves 
having to accept minor deviations from an ideal alignment. 

The purpose of the present invention is to provide a joint 
prosthesis of the type described by way of introduction, 
which eliminates the need for working up the components or 
having a variety of different prosthesis components during 
the second operation. At the same time, it is intended to 
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provide a quite exact fit between the socket and the ball. 

This is achieved according to the invention in a joint 
prosthesis of the type described by way of introduction by 
virtue of the fact that the connecting elements comprise 
means permitting relative lateral displacement of the ball 
and of the socket relative to the associated connected 
element, means for locking the ball and the socket into 
the respective connecting element after adjustment of the 
ball and the socket in relation to each other , and means 
arranged to permit vertical adjustment of the distance 
between at least one of the anchoring means and associated 
connecting element. 

complete relative adjustment capability is provided quite 
simply by providing dovetail grooves running perpendicular 
to each other and integral with the respective element and 
by providing thie ball and the socket with guide means 
adapted to these grooves. This provides adjustability 
along the and y-axes, while adjustment along the z-axes 
can be achieved by adjusting the height or thickness of 
components in one or both of the connecting elements. 

The invention will be described in more detail with refer- 
ence to an example shown in the accompanying drawing, where 
Figure 1 shows a partially sectioned side view of an ankle 
prosthesis according to the invention, and 
Figure 2 shows a front view of the ankle prosthesis in 
Figure 1. 

The ankle prosthesis according to the invention comprises 
upper and lower anchoring means in the form of a plate 1 
and a pair of externally and internally threaded sleeves 
2. The plate 1 is provided at. its lower end with a bead 3 
of circular cross-section, which is disposed in a circular 
groove 4 in a connecting element in the form of a bridge 
5, having a dovetail groove 6 extending perpendicular to 
the circular groove 4. in the dovetail groove 6, there is 
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received a slide body B having the same profile as the 
groove 6 and integral with a plate 7. The plate 7 has a 
depression 9. in which the anlcle joint socket 10 is fixed, 
e.g. by adhesive. The arrangement described makes the 
5 socket 10 displaceable laterally relative to the anchoring 
plate 1. The connection via the bead 3 and the groove 4 
makes possible a minor angular adjustment of the bridge 5 
relative to the plate I. 

10 A connecting element in the form of a second bridge 12 
with a dovetail groove 13 is joined to the sleeves 2 by 
means of four links or legs 14. The links 14 are screwed 
securely to the bridge 12 and the sleeves 2 with the aid 
of upper screws 15 which are screwed into the threaded 

15 bores 16 in the bridge, and lower screws 17 which are 
screwed into the sleeves 2. A slide body 18 on a hemi- 
spherical body 19 serving as a joint ball is received in 
the groove 13 and permits displacement of the ball in the 
longitudinal direction of the sleeves 2. The slide bodies 

20 8 and 18 are lockable in their respective grooves 6 and 13 
by means of stop screws, e.g. socket-head screws 21, 22, 
which are screwed into threaded through-bores 23 and 24, 
respectively, to the respective dovetail groove 6 and 13, 
respectively. 

25 

The ankle prosthesis described is implanted in two opera- 
tions, m the first operation, the plate 1 is implanted 
into the tibia and the sleeves 2 are implanted in the 
talus. The plate 1 is provided with evenly spaced holes 20 
30 over its entire surface, and the surface is also grooved. 
The holes and the grooves promote maximum bone integra- 
tion. The sleeves 2 are preferably also provided with 
holes or perforations (not shown). 

35 When the plate 1 and the sleeves 2 have become integrated 
with the bone, which takes approximately four months. 
X-rays can determine the exact position of the components 
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and determine the length and the angular positioning of 
the links 14 in order to obtain the correct vertical 
distance between the ball 19 and the socket 10. During the 
second operation, the lower bridge 12 is fixed to the 
5 talus with the aid of the screws 15 and 17 and the links 
14. The bridge 12 is provided on its underside with 
grooves or teeth 25 for integration with the bone. If the 
sleeves 2 are perforated, the lower screws 17 will also 
eventually become integrated with the bone. 

10 

The tibia is now shortened so that the cylindrical end 
surface 3 is exposed and it is slid into the cylindrical 
groove 4 in the bridge 5. This connection permits com- 
pensation for minor angular errors when implanting the 

15 plate. The bridge 5 has grooves or teeth 26 on its upper 
surface for integration with the bone. After mounting the 
bridges 5, 12. the respective slide bodies 8 and 18 for 
the ball and socket, respectively, are slipped into their 
dovetail grooves and are adjusted laterally relative to 

20 each other and locked with the associated screws 21. 22. 
If reguired. in addition to the vertical adjustment 
possibility provided by the links, additional vertical 
adjustment can be achieved by varying the thickness of the 
upper bridge 5 and/or the slide body 8. 

25 

The above invention has been described in an embodiment 
particularly intended for an ankle joint, suitable modi- 
fication of the anchoring means, e.g. the plate i and the 
sleeves 2. can enable the joint to be used for elbows. 
30 shoulders, etc. 

The material in all of the joint components, except for 
the socket, is titanium. The ball is suitably made of 4 
Titanium 6 AL 4Vm which is tempered and possibly ion- 
35 -nitrated or otherwise surface-hardened. All of the other 
titanium components are made of titanium GRADE l. The 
socket is made of polyethylene, and can be porous and 
impregnated with HEALON. 



r' 
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CLAIMS 

1. Joint prosthesis, comprising a ball and a socket, 
surgically implantable anchoring means for the ball and 
socket, and connecting elements, by means of which the 
ball and socket can be fixed to their respective anchoring 
means, characterized in that the connecting 
elements (5, 12) comprise means (6. 8. 13, 18) permitting 
relative lateral displacement of the ball (19) and of the 
socket (10) relative to the associated connecting element, 
means (21, 22) for locking the ball and the socket onto 
the respective connecting element after adjustment of the 
ball and the socket in relation to each other, and means 
(14) arranged to permit vertical adjustment of the dis- 
tance between at least one (2) of the anchoring means and 
the associated connecting element (12). 

2. Joint prosthesis according to Claim 1. charact- 
erized in that the connecting elements (5, 12) have 
dovetail grooves (6. 13). and that the ball (19) and the 
socket (10) have slide portions (8. 18) fitting the 
grooves. 

3. Joint prosthesis according to Claim 2. charact- 
erized in that the dovetail grooves (6. 13) are so 
oriented on their respective connecting elements (5, 12) 
that they extend essentially perpendicular to each other 
when the components are in their implanted state. 

4. Joint prosthesis according to one of Claims 1-3, 
characterized in that the anchoring means (l. 
2), the connecting elements (5. 12) and the ball (19) are 
made of titanium, and the socket (10) of polyethylene. 

5. Joint prosthesis according to one of Claims 1-4 for an 
ankle, characterized in that one of the 
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anchoring means (1) is formed o£ a plate intended to be 
inserted into a vertical slot in the tibia and has a pro- 
filed edge portion (3) which, after the integration of the t 
plate with the tibia, is intended to be inserted into a 
5 groove (4) in the associated connecting element (5), said r 
profiled edge portion and the groove being disposed to 
permit a certain angular movement between the plate and 
the connecting element. 

10 6- Joint prosthesis according to Claim 5, charact- 
er i 2 e d in that the other anchoring means (2) is 
formed of a pair of internally threaded sleeves, intended 
to be implanted in the talus, that the associated connect- 
ing element (12) comprises links (14). which are intended 

15 to be screwed securely to the sleeves after the integra- 
tion of the sleeves with the bone. 

7. Joint prosthesis according to Claim 6. charact- 
erized in that the plate (l) and the sleeves (2) are 

20 perforated. 

8. Joint prosthesis according to Claims 5 and 6. 
characterized in that the socket (lo) and the 
ball (19) have guide members (8. 16) which, when the com- 

25 ponents have been implanted, are received in dovetail 

grooves (6. 13) in the respective connecting element (5. 
12), which grooves are oriented essentially perpendicular 
to each other. 
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